ABSTRACT Objectives: To examine whether patient satisfaction with nursing care in National Health Service (NHS) hospitals in England is associated with the proportion of non-UK educated nurses providing care.
INTRODUCTION
The WHO in 2000 included in its definition of quality of healthcare patients' experiences and satisfaction with their healthcare. 1 About the same time, the prestigious Institute of Medicine in the USA concluded that improving patient experiences with their care was one of six priority areas for improving healthcare quality. 2 Subsequently, a number of countries, including England, began to monitor patient satisfaction as an indicator of quality of care through ongoing surveys of patients following hospital discharge. 3 England's National Health Service (NHS), noting that health services should be shaped by what matters most to patients and the public, sponsors the NHS patient survey programmes to enable the independent Care Quality Commission to monitor quality of healthcare. 4 Maintaining acceptable quality of healthcare is increasingly challenging under current circumstances of slow economic growth and rising healthcare expenditures. Two recent high profile reports on quality of care in English NHS hospitals called attention to egregious lapses in care quality in one hospital 5 and persistently high mortality in 14 NHS hospital trusts. 6 Both reports
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made an explicit link between poor quality of care and inadequate nurse resources. Nurses have been caught in the 'quality storm' with some blaming nurses for having uncaring attitudes while researchers produce evidence that the problem is the under-resourcing of nurses in NHS hospitals. 7 8 Shortages of nurses at the hospital bedside result both from an inadequate national supply of nurses as well as too few budgeted positions for nurses in hospitals. In the future, England will need to replace large numbers of nurses reaching retirement age. Retirements, coupled with a growing demand for healthcare by an ageing population and increasing prevalence of chronic health conditions create the strong possibility of impending shortages of nurses nationally and locally without policy intervention. Thus, the timing is right for a thorough examination of strategies for increasing nurse supply.
For decades, the UK has resorted to recruiting nurses from other countries when faced with shortages at home. 9 10 At the peak of UK international nurse recruitment in 2001, more than half of new nurses on the UK register were educated abroad. 11 The UK was criticised for recruiting nurses from countries suffering from their own nursing shortages, including a highly publicised plea from Nelson Mandela for the NHS to ban recruitment from South Africa. 12 Following recent national concern about low hospital nurse staffing levels putting patients at risk, there has been an upturn in hospital recruitment of nurses abroad with NHS trusts reportedly spending at least £2.5 million in the past 2 years recruiting nurses from Portugal, Spain and Romania in Europe, as well as from the Philippines and India. 13 A recent study examining the association between proportion of non-US educated nurses practising in US hospitals and 30-day mortality following common surgical procedures found significantly higher risk-adjusted mortality in hospitals that employ higher proportions of non-US educated nurses, after controls for potentially confounding factors.
14 Surprisingly, little research has been undertaken in the UK, considering its long-term dependence on nurses educated abroad, to determine whether there are quality of care considerations in importing nurses trained in other countries to fill gaps in the UK's national nurse supply.
There is growing evidence suggesting an association between nursing and patient satisfaction. Nursing has been found to be a major factor associated with patient satisfaction. 15 16 The European Union (EU)-funded Nurse Forecasting in Europe (RN4CAST) study found that patients cared for in hospitals with better nurse staffing and good nurse work environments were significantly more likely to rate their hospitals highly, to be willing to recommend their hospitals, and to be satisfied with nursing care. 17 The current study explores whether employment of nurses educated outside the UK is associated with patient satisfaction in NHS hospitals in England.
METHODS

Data sources and samples
We studied patient reports of satisfaction in 31 NHS trusts in England (the largest of the four nations comprising the UK with approximately 85% of the total population) using data from 2010 from three sources: (1) the NHS Adult Inpatient Survey, 18 which asked patients about the overall quality of care they received in hospitals as well as their perceptions of nurses and other staff; (2) the RN4CAST England Nurse Survey, which asked nurses (among other things) about their workloads, the work environment in their hospital and where they received their nursing education; 19 and (3) the RN4CAST Organisational Profile Survey in England that requested information from hospital administrators about selected organisational characteristics of their hospitals, including hospital size, teaching status and types of available technology. 19 Hospital trusts Thirty-one NHS trusts representing 46 hospitals were selected for participation from a random sample of NHS trusts in England stratified by geographic area, size and teaching status. Hospital administrators from the 31 trusts provided information on the size, teaching status, technology status and location of the trusts, which we use to describe the different trusts and control for in our analyses of the effects of non-UK educated nurses on patient satisfaction. Trusts were categorised as large if they had more than 750 beds, which was the average (mean) number of beds across all trusts in the sample. Technology status was defined as high if the trust had the capacity to perform open heart surgery or organ transplantation. Teaching status was determined by whether the trust was affiliated to a medical school and provided training to undergraduate student doctors. Location referred to whether the trust was urban or rural and whether it was inside or outside of London. Other hospital characteristics were measured by aggregating responses from the nurses surveyed, as described below.
Nurses
Bedside care professional nurses were informants via surveys about nurse staffing and work environments in participating hospitals. All professional nurses caring for patients on general medical and surgical units in the 31 trusts (up to a maximum 10 units per hospital) were invited to complete a survey. 19 Surveys were received from 2962 nurses out of 7741 nurses, a response rate of 38%. Our nurse sample consists of an average of 96 nurses per trust (with a range of 42 nurses to 203 nurses per trust). Previous research using the same nurse survey instrument has demonstrated that as few as 10 nurses per hospital yields reliable and valid hospital-level measures of the variables under study here. Additionally, comprehensive interviews with nurse non-respondents document no response bias with regard to the hospitallevel measures under study here. 20 Non-UK educated nurses were self-identified from the nurse survey as having received their basic professional nursing education in a country other than the UK. The 476 non-UK educated nurses comprised 16% of respondents. The proportion of non-UK nurses varied by trust from 1% to 52% of all nurses.
Responses from individual nurses were aggregated to create trust-level measures of the nurse work environment and nurse staffing. The work environment was measured using the Practice Environment Scale of the Nursing Work Index (PES-NWI), an extensively validated instrument [21] [22] [23] [24] endorsed by the National Quality Forum. 25 26 Nurses were presented with a battery of items on the survey and asked to indicate their level of agreement (using a four-point scale ranging from strongly agree to strongly disagree) that certain organisational features were present in their jobs. Their responses were then used to produce five PES-NWI subscales: nurse involvement in hospital affairs, nursing foundations for high-quality patient care, nurse manager leadership, staffing and resource adequacy, and nursephysician relationships. A summary measure was calculated for each hospital representing the sum of subscales above the median, after individual nurse responses were averaged in each hospital. Hospitals in which nurses rated four or five subscales above the median were classified as hospitals with better work environments, those with two or three subscales above the median were classified as mixed; and hospitals with none or one subscale above the median were classified as having poor work environments.
Nurse staffing was measured by averaging the number of patients that each nurse reported caring for on their last shift 27 across all nurses in the same trust. Those who reported caring for greater than 19 patients or less than one were excluded from the sample, assuming they were not providing direct patient care. Lower patient-to-nurse ratios indicate more favourable staffing.
Patients
Our analysis includes reports from 12 506 patients receiving care in the 31 participating trusts. Data were obtained from the 2010 NHS Adult Inpatient Survey. The questionnaire, administered annually, covers the spectrum of care from arrival at the hospital to discharge. Patients were eligible for the survey if they were 16 years or older, had at least one overnight stay, and were not under the care of a consultant from maternity or psychiatric specialties. The NHS received responses from over 69 000 patients, a response rate of 52% of which 12 506 patients were discharged from hospitals in the trusts included in our study. There were on average 403 patient surveys returned from each sampled trust. Patient satisfaction with care was measured by seven survey items, including an overall patient rating of care, whether the patient wanted to complain about care, whether the patient was treated with respect and dignity, whether explanations about medications were given and understandable, whether nurses answered questions clearly, whether the patient had confidence and trust in nurses providing care, and whether there were enough nurses.
Patient characteristics included as control variables in our analyses were patients' age, sex, length of stay (LOS), admission type (emergency or planned), and the presence of limiting long-term conditions, including deafness or hearing impairment, blindness or partial sightedness, illnesses (ie, cancer, HIV, diabetes, chronic heart disease or epilepsy), physical conditions, mental health conditions, and learning disabilities.
Analysis strategy
We first compared characteristics of UK and non-UK educated nurses in the sample, using F tests (for continuous variables) and χ 2 tests (for categorical variables) to determine their significance, and provide information on the country in which non-UK educated nurses received their education. We examined characteristics of the patients in the sample using means and SDs for continuous variables and percentages for categorical variables. We then examined hospital trust characteristics and how they differ across trusts with low (<5%), moderate (5-20%) and high (>20%) proportions of non-UK educated nurses. The χ 2 tests were used for categorical variables to evaluate differences between the groups.
To estimate the effects of the proportion of non-UK educated nurses in the different trusts on patient reports of satisfaction, we used robust logistic regression models with Huber/White sandwich estimators to adjust the SEs for the clustering of patients within trusts. We first estimated bivariate models, which show the unadjusted main (or direct) effects of a 10% increase in the proportion of non-UK educated nurses on each of the patient outcome measures, without additional controls. We then estimated adjusted models which show the main effect of a 10% increase in the proportion of non-UK educated nurses after controlling for trust characteristics (size, technology status, nurse staffing and the quality of the practice environment) and patient characteristics (age, sex, LOS, admission type, ward and the presence of limiting long-term conditions). Analyses were conducted using STATA V.13.1.
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RESULTS
Descriptive statistics
Demographic characteristics of the 2962 nurses in this study are shown in table 1, comparing non-UK educated nurses (n=476) and UK educated nurses (n=2486). While the average age of the nurses was similar in both groups, at just under 40 years, non-UK educated nurses were more likely to be male (12% vs 7%) and had more years of nursing experience (16.6±7.4 vs 13.4±11 years). The primary countries in which the non-UK educated nurses received their nursing education included the Philippines (30%), India (24%) and various countries in Africa (19%). Some 7% of the non-UK educated nurses were from other European countries.
The average LOS for the 12 506 patients in our sample was just under 6 days, though the sizable SD associated with the average LOS (over 9 days) indicates that many patients had hospitalisations of much longer duration (table 2) . More than half of the patients surveyed (52%) were over the age of 66 and just over half (53%) were women. The majority of patients (60%) were emergency admissions, and the largest numbers of these patients were discharged from general medical wards (23%), general surgical wards (19%) and trauma and orthopaedics wards (14%). More than half of the sample reported having at least one limiting long-term condition along with the reason for their hospitalisation; 39% reported a single limiting long-term condition and 17% reported multiple conditions. Satisfactory outcomes were expressed to the 11 items indicating satisfaction with care by between 59% of the patients, who indicated that there were always enough nurses on duty, and 97% of the patients, who indicated they were always treated with respect and dignity in the hospital and always had trust and confidence in the nurses.
Overall, roughly one-third of the trusts were high technology, and roughly 4 in 10 were teaching hospitals (table 3) . Twenty-six of the 31 hospital trusts were located outside of London, one-third of them had workloads involving more than eight patients per nurse, and more than one-third had poor work environments. Compared with trusts with low (n=7) or moderate (n=11) proportions of non-UK educated nurses, those with a high proportion (n=13) were significantly more likely to be located in London and have more than 750 beds. Trusts with different proportions of non-UK educated nurses did not differ significantly with respect to technology, teaching status, nurse staffing or quality of the nurse work environment.
Outcomes
The estimated effects of having greater proportions of non-UK educated nurses on patient satisfaction are There were always enough nurses on duty to care for the patient in the hospital 7214 (59) Data were missing for no more than 4% or respondents on any item. *Limiting long-term conditions include deafness or hearing impairment, blindness or partial sightedness, illnesses (ie, cancer, HIV, diabetes, chronic heart disease or epilepsy), physical conditions, mental health conditions and learning disabilities. †Question only asked of patients receiving medications and who indicated they sometimes needed medications explained.
shown in table 4. The unadjusted ORs suggest that before taking account of other factors, a greater proportion of non-UK educated nurses had a significant and negative effect on whether patients rated their care as very good or excellent (OR=0.91), and a similarly significant and negative effect on three of the other six indicators of patient satisfaction. After taking account, in the adjusted models, of differences across the hospital trusts in both other hospital and patient characteristics, the effect of the proportion of non-UK educated nurses is even more pronounced, of roughly similar size for all seven outcome measures (ORs range from 0.86 to 0.93), and statistically significant for six of the seven. These ORs imply, for example, that patients in a hospital with 10% non-UK educated nurses would be less likely by a factor of 0.88 (or 12% less likely) than patients in hospitals with no non-UK educated nurses to rate their care as very good or excellent. Patients in a hospital with 30% non-UK educated nurses would be less likely by a factor of 0.88 3 =0.68 (or 32% less likely) than patients in hospitals with no non-UK educated nurses to rate their care as very good or excellent.
DISCUSSION
Summary of main results
This study provides the first empirical evidence that employment of high proportions of non-UK educated nurses by NHS hospitals is associated with lower patient satisfaction with care. We found that even after taking account of differences in trusts in nurse staffing, the quality of the nurse work environment, and other features of the trusts including location, every 10% increase in the proportion of non-UK educated nurses was associated with a 12% decrease in the likelihood of patients rating the hospital good or excellent (as opposed to fair or poor) and a similar decrease in the likelihood of patients 'always' having confidence and trust in nurses.
The lower patient satisfaction reported by patients cared for in hospitals that employed substantial proportions of non-UK educated nurses could not be explained by other features of these hospitals. For example, lower satisfaction was not explained by poorer nurse staffing or poorer work environments of hospitals that employed substantial numbers of non-UK nurses. Neither was the lower observed patient satisfaction in hospitals employing substantial numbers of non-UK educated nurses explained by the location of hospitals or other features of hospitals such as size, high technology, or teaching status, or by the characteristics of the patients providing ratings.
Our findings suggest that there is an important link between substantial numbers of nurses trained abroad and lower patient satisfaction. These findings have important implications for national nurse workforce planning, especially in the current context where there are substantially more UK applicants to nursing schools than funded student positions. 11 The long-standing UK policy of turning to international nurse recruitment rather than investing adequately in the domestic supply of nurses may have negative consequences for quality of care, as measured by patient satisfaction, while at the same time limiting opportunities for UK citizens to become nurses and thus benefit from the availability of good jobs.
Discussion of differences in outcomes
The link between lower patient satisfaction and nursing education outside the UK is not well understood. Language and cultural differences may play a role in the association between higher proportions of non-UK nurses and lower patient satisfaction. The majority of hospitalised patients surveyed were 66 years of age or older, and acutely ill older patients may have hearing and communications challenges. Also, transcultural research suggests that professional nursing practice may be influenced by professional norms in the country of origin that are different from professional nursing expectations in an adopted country in ways that could influence quality of care and patient satisfaction, including nurse physician communication. 29 30 Indeed, other findings from the RN4CAST study show that nurses educated in developing countries now practising in European hospitals are significantly more likely than European educated nurses to invest time in performing tasks that do not require the knowledge and skill of a professional nurse, such as cleaning patient rooms and equipment, 31 while needed nursing care is left undone because of lack of time. The kinds of needed professional nursing care most frequently left undone in hospitals include spending time talking with patients and their families, and educating patients about their selfcare after discharge, activities that might be particularly salient to patients and influence their perceptions of their overall hospital experience. 32 Large hospitals and those in London are particularly likely to employ larger proportions of non-UK educated nurses. In many cases, these are hospitals known for high quality of care and in general have good resources; thus, it is even more notable that despite good resources, patient satisfaction is lower than expected, seemingly related to high proportions of non-UK educated nurses. The number of student places commissioned in London has declined more than in other parts of the country, 11 calling into question the effectiveness of devolving decision-making on nurse supply to the local trust level. Additionally, the very high cost of reasonable quality housing in London may discourage UK educated nurses from working in London hospitals. 33 Trusts have the flexibility to adjust nationally determined nurse wage rates to account for high local costs of living, but there is little evidence that trusts fully exploit this opportunity to improve recruitment of UK educated nurses, potentially because of constrained budgets.
Historic patterns of nurse migration to England from English speaking Commonwealth countries to the south, as well as previously low nurse migration among Western European countries, are demonstrated in the primary countries of origins of the foreign educated nurses in the study. 34 The inclusion of more Eastern European countries in the EU and the economic downturn with its austerity spending constraints are resulting in more nurse migration within Europe. Other than Ireland, much of the new EU nurse migration interest is from countries where English is not the primary spoken language and where healthcare is significantly different from England. Hence, the associations we find in this study may likely persist even if more migration to England is from EU countries.
Limitations
The study uses cross-sectional data which cannot establish causality. Despite patient-level risk adjustment and use of multiple trust characteristics to control for potential confounds, we cannot rule out the possibility that variables omitted from our models may be responsible for the associations found. While our study is limited to 31 of the 160 acute NHS trusts in England, participating trusts were obtained through a stratified, random sampling procedure, and the participating hospitals as a group are not significantly different in characteristics from other trusts of more than 100 beds nationally. Moreover our results are robust even without controls for institutional characteristics suggesting that unique features of the participating hospitals are not responsible for the observed association between higher proportion of non-UK educated nurses and lower patient satisfaction. Our data are from 2010, which is the latest data available on the variables studied, but there is little reason to anticipate that the relationship between non-UK nurses and patient satisfaction has fundamentally changed in the intervening years.
CONCLUSIONS
Utilisation of a substantial proportion of non-UK educated nurses in English NHS hospitals is associated with lower patient satisfaction with the overall hospital experience, and with lower satisfaction with nursing care specifically. Recent estimates show that 1 in 10 nurses in the UK is from another country. 13 Diversity in the nurse workforce is an important goal, but one that could be achieved by making nursing education more accessible to UK citizens. Our findings suggest that the use of nurses educated in other countries to substitute for professional nurses educated at home is not without risks to quality of care.
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